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ABSTRACT 

A  silicone  alloy-triazone  combination  finish  with  increased 
water-repellency  durabihty  in  conjunction  with  good  wash-and- 
wear  characteristics  has  been  prepared.  The  sihcone  alloy  is 
prepared  from  the  simultaneous  polymerization  of  tetravinyl 
silane  and  methyl  hydrogen  siloxane.  It  may  be  applied  from 
solvent  or  emulsion  over  a  particular  triazone-finished  fabric, 
or  the  triazone  may  be  incorporated  into  the  aqueous  emulsion 
of  the  silicone  alloy  to  give  a  one-step  application  to  cloth.  Cure 
catalysts  for  both  components  are  included  in  the  one-step 
emulsion.  They  are  compatible  and  result  in  a  good  stable 
emulsion  for  practical  application. 
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A  WATER-REPELLENT  CREASE-RESISTANT  FINISH, 
SILICONE  ALLOY-TRIAZONE  COMBINATION 

By  Charles  J.  Conner,  ' 

Chemist,    Southern    Regional    Research    Laboratory 
Southern    UtiHzation    Research    and    Development    Division,    Agricultural   Research   Service 


Resins  with  silicone  finishes  have  been  used 
by  the  textile  industry  for  many  years  (5).' 
However,  since  a  silicone  alloy  without  resin, 
which  was  previously  prepared  and  studied 
at  this  Laboratory,  produced  good  resistance 
to  soap-soda  boils  and  launderings  (4),  it  ap- 
peared that  even  better  durability  characteris- 
tics could  be  obtained  with  a  resin-silicone  alloy 
combination  finish. 

Several  resin  treatments  were  evaluated  in 
combination  with  the  silicone  alloy,  and  the 
results  were  compared  through  screening   by 


means  of  soap-soda  boils,  launderings,  and 
spray  ratings.  Such  resins  as  dimethylol  urea, 
dimethylol  cylicethyleneurea,  methylol  mel- 
amines,  and  a  commercial  triazone  were 
screened.  In  all  treatments  crease  resistance 
was  improved  in  conjunction  with  water-repel- 
lency  characteristics.  However,  considering  the 
durability  of  water  repellency,  softness  of  hand, 
color,  and  crease  resistance,  the  silicone  alloy- 
triazone  finish  was  found  to  be  worthy  of  more 
detailed  study.  The  development  of  this  com- 
bination finish  is  described  in  this  report. 


MATERIALS  AND  METHODS 


The  cotton  broadcloth  (3  ounces,  140  by  64) 
used  in  the  evaluations  was  desized,  scoured, 
bleached,  and  mercerized. 

Chemicals 

The  chemicals  tested  were  as  follows: 

Silicone  alloy  concentrate,  as  a  60  percent 
solids  polymer  solution. 

Permafresh  LCR,'  a  commercial  triazone  sup- 
plied as  a  45  percent  aqueous  sirup,  manufac- 
tured by  the  Warwick  Chemical  Division,  Sun 
Chemical  Corporation,  Wood  River  Junction, 
R.I. 

Catalyst  MX,  an  aqueous  35  percent  solution 
of  magnesium  chloride. 

Zirconyl  acetate,  an  aqueous  solution  of  the 
salt,  containing  13  percent  Zr02,  manufactured 
by  the  Titanium  Alloy  Manufacturing  Division, 
National  Lead  Company,  New  York,  N.  Y. 

Ethomid  0/15,  an  ethoxylated  oleamide, 
manufactured  by  the  Armour  Industrial  Chem- 
ical Company,  Chicago,  111.,  as  an  emulsifier. 

Test  Methods 

The  following  properties  were  measured  by 
the  standard  test  methods  of  the  American 
Society  for  Testing  Materials  (ASTM):  Tear 
strength,  Elmendorf  method  (D1424-56T); 
breaking     strength,     strip     method     (D39-49); 


crease  recovery,  Monsanto  method  (D1295- 
53T);  flex  abrasion  (D1175-55T(B));  and  dy- 
namic water  absorption  (D583-58)  (3).'  Water 
repellency  was  rated  by  the  AATCC  standard 
spray  tester  (2).  The  soap-soda  boil  consisted 
of  boiling  for  1  hour  in  water  containing  0.5 
percent  soap  chips  and  0.2  percent  sodium  car- 
bonate. Laundering  was  done  in  a  home-type 
tumbler  machine,  using  Tide  as  the  detergent; 
tumble  drying  was  done  also  in  a  conventional 
home-type  dryer. 

Processing  Procedures 

The  silicone  alloy  concentrate  was  prepared 
by  simultaneously  polymerizing  one  part,  by 
weight,  of  tetravinyl  silane  and  five  parts  of 
methyl  hydrogen  siloxane  in  m.ethyl  isobutyl 
ketone  (MIBK,  as  described  by  Conner  et  al. 
(4).  The  polymerization  was  done  at  80°  C.  for 
90  minutes.  For  solvent  applications,  the  60 
percent  silicone  alloy  concentrate  was  diluted 
to  a  desired  percentage  concentration  with 
MIBK.  For  emulsion  preparations,  the  60  per- 
cent polymer  solution  was  emulsified  with 
Ethomid  0/15  and  water,  in  a  Waring  Blendor, 
to  give  a  desired  solids  concentration. 

The  permafresh  LCR  (triazone)  was  diluted 
with  water  to  give  a  desirable  cloth  add-on, 
after   a    small   quantity    of   catalyst    MX    was 


'  The  author  expresses  his  appreciation  to  Julia  Sloan  and  Henry  Allen  for  the  physical  textile  tests. 

-  Numbers   in   parentheses    refer    to    Literature    Cited    ?.t    the    end  of  this  report. 

^  Mention  of  company  or  product  names  by  the  Department  does  not  imply  approval  or  recommendation  over  firms  or  products 

not  mentioned. 
'  ASTM  designations  are  given  in  parentheses  after  each  test  method. 


added.  This  solution  was  applied  to  the  cloth 
by  conventional  padding.  The  cloth  was  then 
directly  oven  cured  at  150°  C.  for  5  minutes, 
followed  by  a  3-minute  hot-water  wash  and 
oven  drying  at  120"  C.  for  3  minutes.  This 
triazone-treated  cloth  was  further  treated  with 
a  3  percent  MIBK  solution  of  the  silicone  alloy 
(1,  p.  572)  and  cured  at  145°  C.  for  5  minutes. 
In  other  processing  procedures  the  cloth  was 
impregnated  with  ZrOo  by  double  decomposi- 
tion of  a  zirconyl  salt  with  sodium  hydroxide, 
followed   by   wash   and   dry,   with   subsequent 


treatments  with  triazone  and  silicone  alloy. 

Other  samples  of  cloth  were  treated  with 
emulsions  of  the  silicone  alloy,  containing  zir- 
conyl acetate  as  catalyst,  with  triazone  included 
in  the  aqueous  phase  of  the  emulsion  with  a 
small  amount  of  MX  catalyst.  All  components 
of  these  emulsions  were  compatible  and  a  uni- 
form, stable  emulsion  resulted. 

All  cloth  applications  were  made  with  con- 
ventional padding  equipment.  Cure  was  ef- 
fected in  a  mechanical  convection  laboratory 
oven. 


SILICONE  ALLOY  OVER  TRIAZONE-TREATED  BROADCLOTH 


Broadcloth  was  first  treated  by  applying  a  1 
9  precent  Permafresh  LCR  solution  containing 
an  amount  of  catalyst  MX  (as  supplied)  equiva- 
lent to  1.5  percent  of  the  total  solution  of  tria- 
zone. It  was  directly  oven  cured  at  150°  C. 
for  5  minutes,  hot-water  washed,  dried,  and 
conditioned  to  give  about  a  9-percent  weight 
increase  of  the  triazone. 

The  Permafresh  LCR  (triazone)  treatment 
resulted  in  no  discoloration,  soft  hand,  good 
crease  resistance,  and  no  water  repellency.  In 
Table  1  the  physical  test  data  show  the  ex- 
pected reductions  in  abrasion  resistance,  break- 
ing strength,  and  tear  strength.  However, 
crease-resistance  values  were  noticeably  in- 
creased. 

The  triazone-treated  broadcloth  was  then 
treated  with  silicone  alloy  by  two  alternative 
methods.  In  one  method,  the  triazone-finished 
cloth  was  padded  through  a  2.0  percent  zirconyl 


sulfate  solution  in  water,  followed  by  1.0  per- 
cent aqueous  sodium  hydroxide,  to  give  a  0.5 
percent  ZrO.j  add-on  after  wash  and  dry.  This 
cloth  was  then  padded  with  a  3  percent  solution 
of  the  silicone  alloy  in  MIBK,  followed  by  an 
oven  cure  of  145°  C.  for  5  minutes. 

Table  2  shows  that  a  good  crease  resistance 
was  imparted  by  the  silicone  alloy-triazone 
combination  finish.  The  results  indicate  that 
the  triazone  was  responsible  for  most  of  the 
strength  reduction.  The  catalyzed  silicone 
alloy-triazone  combination  finish  gave  some- 
what less  reduction  in  strength  than  the  non- 
catalyzed  combination  and  very  good  crease 
resistance  and  water  repellency.  Tear  strength 
was  increased  with  the  silicone  alloy-triazone 
finish  as  compared  with  the  triazone  alone. 
The  silicone  alloy  alone  gave  the  most  notice- 
able increase  in  tear  strength  and  flex  abrasion 
resistance. 


Table  1. — Ejject  of  triazone  resin  treatment  on  physical  vroverties  of  broadcloth 


Broadcloth 
treatment 

Cure 

Flex 

abrasion 

resistance 

(warp) 

Breaking 

strength 

(1-inch   warp) 

Crease 

recovery 

(warp   plus   fill) 

Tear 

strength 

(warpl 

Number  of  cycles 

Pounds 

Degrees 

Pounds 

Untreated 

None 

538 

82 

190 

947 

control 

Room 
temperature 

Do 

150°C.  for 
5  minutes 

500 

81 

198 

901 

9  percent 

Do 

280 

56 

250 

650 

triazone 

add-on 

Table  2. — Effect  of  silicone  alloy  solution  on  physical  properties 

of  triazone-treated  broadcloth 

Broadcloth  treatment 

Catalyst 

Cure 

Flex 

abrasion 

resistance 

(warp) 

.  Breaking 

strength 

(1-inch 

warp) 

Crease 

recovery 

(warp  plus 

fill) 

Tear 

strength 

(warp) 

Initial 
spray 
rating 

Number  of  cycles 

Pounds 

Degrees 

Pounds 

9  percent  triazone 

0.5  percent 

145°C.  for 

776 

60.2 

288 

733 

100 

add-on  plus 

ZrO., 

5  minutes 

3  percent  silicone 

alloy  in  MIBK 

Do 

None 

Do 

364 

50.3 

293 

720 

100 

3  percent  silicone 

0.5  percent 

Do 

996 

71.9 

210 

1,180 

100 

alloy  in  MIBK 

ZrO.. 

Do 

None 

Do 

1,545 

57.0 

240 

1,517 

90 

9  percent  triazone 

150°C.  for 

280 

56.0 

250 

650 

0 

add-on  control 

5  minutes 

In  the  second  method  of  application,  the 
silicone  alloy  concentrate  in  MIBK,  as  a  60 
percent  polymer  solution,  was  emulsified  with 
Ethomid  0/15,  and  zirconyl  acetate  solution 
(13  percent  ZrO^)  was  added  to  the  smulsion 
to  give  a  0.5  percent  ZrO..  content.  In  this  pro- 
cedure the  application  of  silicone  and  catalyst 
in  one  step  eliminated  double  decomposing 
Zr02  and  reduced  the  cost  of  operation  through 
the  use  of  water  in  place  of  the  solvent.  Appli- 
cation procedures,  add-ons,  and  cure  conditions 


were  the  same  as  with  the  solvent  application. 
In  evaluating  the  emulsion  system  of  the  sili- 
cone alloy,  a  commercial  silicone  emulsion  was 
included  for  comparison.  This  silicone  is  des- 
ignated as  SM  for  convenience. 

Table  3  shows  that  the  results,  based  on  the 
average  of  several  evaluations  for  each  emul- 
sion system,  were  comparable  to  the  results 
obtained  with  the  solvent  application.  In  all 
treatments  good  water  repellency  and  crease 
resistance    were    obtained.     Increases    in    tear 


Table  3. — Effect  of  silicone  alloy 
broadcloth 


emulsion  systems  on  physical  properties  of  triazone-treated 


Flex 

Breaking 

Crease 

Broadcloth   treatment 

Silicone 
catalyst 

Cure 

abrasion 

resistance 

(warp) 

strength 
1-inch 
warp) 

recovery 

(warp  plus 

fill) 

strength 
(warp) 

spray 
rating 

Number  oj  cycles 

Pounds 

Degrees 

Pounds 

9  percent  triazone    . 

0.5  percent 

145°C.  for 

780 

60 

285 

.      740 

100 

add-on  plus 

ZrO,.' 

5  minutes 

3  percent  silicone 

alloy  emulsion 

Do 

None 

Do 

370 

51 

290 

720 

100 

9  percent  triazone 

Per 

150°C.  for 

321 

44 

325 

693 

100 

add-on  plus 

manu- 

5 minutes. 

3  percent  SM 

facturer 

Per  manu- 

emulsion 

facturer. 

9  percent  triazone 

150°C.  for 

280 

56 

250 

650 

0 

add-on  control. 

5  minutes 

Calculated  from  zirconyl  acetate  used. 


strength  anci  flex  abrasion  resistance  were 
noted  over  triazone-treated  cloth  alone.  It  was 
interesting  to  note  that  the  silicone  alloy-tria- 
zone  finish  gave  higher  abrasion-resistance, 
breaking-strength,  and  tear-strength  values 
than  the  commercial  SM  finish  under  identical 


conditions  of  application,  add-on,  and  cure. 
However,  this  difference  may  be  accounted  for 
by  the  fact  that  a  higher  crease  recovery  was 
obtained  with  the  triazone  and  commercial 
silicone. 


ONE-STEP  APPLICATION  OF  SILICONE  ALLOY  EMULSION 

WITH   TRIAZONE 


The  procedure  consists  of  preparing  a  6  per- 
cent silicone  alloy  emulsion,  containing  enough 
zirconyl  acetate  to  give  a  1.0  percent  ZrO^. 
content.  To  this  is  added  an  equal  volume  of 
38  percent  Permafresh  LCR,  containing  3  per- 
cent catalyst  MX  as  supplied.  The  resultant 
emulsion,  after  agitation  in  the  Waring  Blen- 
dor,  contains  3  percent  silicone  alloy,  19  per- 
cent triazone,  0.5  percent  ZrO^,,  and  0.5  percent 
catalyst  MX  solids.  After  agitation  for  a  few 
minutes,  the  emulsion  is  applied  to  cloth. 


The  combination  emulsion  components  were 
compatible,  and  the  system  remained  stable  for 
24  hours.  This  one-step  application  resulted 
in  good  hand,  good  crease  recovery,  good  water 
repellency,  and  no  discoloration.  Nitrogen  an- 
alyses showed  the  triazone  add-on  to  be  9  per- 
cent. Table  4  gives  the  average  results  obtained 
with  this  one-step  application  on  broadcloth 
as  compared  with  the  separate  emulsion  appli- 
cation. 


Table  4. — Effect  on  physical  properties  of  broadcloth  of  one-step  application  of  silicone  alloy  emul- 
sion with  triazone  as  corn-pared  with  sevarate  emulsion  application 


Broadcloth  treatment 

Silicone 
and 

triazone 
catalysts 

Cure 

Flex 

abrasion 

resistance 

(warp) 

Breaking 

strength 

1-inch 

warp) 

Crease 

recovery 

(warp  plus 

fill) 

Tear 

strength 

( warp ) 



Initial 
spray 
rating 

Number  oj  cycles 

Pounds 

Degrees 

Pounds 

Untreated  control 

None 

150°C.  for 
5  minutes 

500 

81 

190 

900 

0 

3  percent  silicone 

0.5  percent 

145°C.  for 

780 

60 

285 

740 

100 

alloy  emulsion 

ZrO^'  with 

5  minutes 

with  9  percent 

0.5  percent 

plus 

triazone 

MX 

150°  for 
5  minutes 

One-step  3  percent 

Do 

150°  C.  for 

691 

60 

287 

726 

100 

silicone  alloy 

5  minutes 

emulsion  with 

19  percent  tri- 

azone' 



'  Calculated  from  zirconyl  acetate  used. 
=  Gives  9  percent  add-on  after  cure. 


WATER-REPELLENCY   EVALUATIONS 


The  durability  of  water  repellency  with  the 
silicone  alloy-triazone  combination  finishes  was 
evaluated  by  making  spray  ratings  after  soap- 


soda  boiling  for  1  hour  and  launderings  from 
1  through  10  cycles.  Other  samples  were  given 
water-absorption    tests    in    conjunction    with 


silicone  alloy  finishes  on  broadcloth  alone  in 
order  to  determine  whether  the  durability  of 
water  repellency  was  relative  to  water-absorp- 
tion characteristics.  The  results  obtained  with 
regard  to  this  phase  were  not  significant.  It 
was  noted  that  dynamic  water-absorption 
values  were  not  necessarily  proportional  to 
alkaline  soap  and  laundering  resistance  with 
the  samples  tested.  For  example,  dynamic 
water-absorption  values  were  found  to  be  the 
same  (16  percent)  with  some  samples  treated 
with  the  silicone  alloy  alone  as  compared  with 
those  treated  with  the  silicone  alloy-triazone 
finish,  and  yet  the  latter  finish  showed  much 
greater  durability  to  laundering. 

Table  5  shows  the  effect  of  soap-soda  boiling 
for  1  hour  with  the  finishes  previously  pre- 
scribed   on    broadcloth.     Durability    of    water 


repellency  to  soap-soda  boil  was  excellent  with 
all  the  silicone  alloy-triazone  finishes.  Some 
silicone  alloy  finishes  alone  gave  90  to  100 
spray-rating  values  after  1-hour  soap-soda 
boils,  whereas  the  silicone  alloy-triazone  com- 
bination finishes  showed  100  spray-rating 
values  consistently.  Some  improvement  was 
attributed  to  the  SM  silicone,  since  the  3  per- 
cent SM  finish  alone  on  broadcloth  showed 
residual  spray-rating  values  of  70  to  80  after 
1-hour  soap-soda  boiling. 

An  extensive  laundering  evaluation  was  con- 
ducted with  these  finishes  on  broadcloth,  using 
Tide  as  the  detergent.  All  samples  were  laund- 
ered 10  times,  where  a  complete  cycle  con- 
sisted of  wash,  rinse,  spin  dry,  and  tumble  dry, 
using  a  conventional  home-type  washing  ma- 
chine and  dryer. 


Table  5. — Durability  of  water  repellency  to  soap-soda  boil  with  various  silicone  alloy-triazone 
finishes  on  broadcloth 


Triazone 
and 

Spray  rating 

Broadcloth  treatment 

silicone 

Cure 

Tn  i  ti  a  1 

After   soap-soda 

catalysts 

iniiicii 

boil 

9  percent  triazone 

MX 

150°C.  for 

0 

0 

add-on  control 

5  minutes 

9  percent  triazone 

MX  plus 

150°C.  for 

100 

100 

add-on  plus 

0.5  percent  ZrO^' 

5  minutes 

3  percent  silicone 

plus  145°C. 

alloy  in  MIBK 

for  5  minutes 

9  percent  triazone 

MX  plus 

Do 

100 

100 

add-on  plus 

0.5  percent  ZrO.,' 

3  percent  silicone 

alloy  emulsion 

One-step  19  percent 

MX  with 

150°C.  for 

100 

100 

triazone  with 

0.5  percent  ZrOo' 

5  minutes 

3  percent  silicone 

alloy  emulsion 

One-step  19  percent 

MX  with 

Do 

100 

80 

triazone  with 

catalysts  per 

3  percent  SM  emulsion 

manufacturer 

3  percent  silicone 

0.5  percent  ZrO^ 

145°C.  for 

100 

90 

alloy  emulsion 

II. 

5  minutes 

'  By  double  decomposition. 

-  Calculated  from  zirconyl  acetate  used. 


Table  6  shows  that  in  these  launderings  the 
catalyzed  silicone  alloy-triazone  finishes  gave 
higher  residual  spray  ratings  than  when  the 
commercial  finish  was  included  in  the  evalu- 
ation. The  silicone  alloy-triazone  samples  re- 
tained good  crease  resistance  after  the  launder- 
ings and  appeared  smooth  after  the  10th  cycle. 
Considering  the  superior  residual  water  repel- 
lency  and  good  wrinkle  resistance,  it  was  con- 
cluded that  the  silicone  alloy-triazone  finish 
was  superior  to  the  single  finishes  evaluated 
and  slightly  better  than  the  commercial  SM 
finish. 

Spray  ratings  were  determined  after  the 
samples  were  conditioned  for  24  hours.  Some 
silicone  finishes,  including  the  silicone  alloy 
and  the  silicone  alloy-triazone,  showed  marked 
increased  spray  ratings  when  conditioned  for 
4B  to  120  hours.  Although  the  explanation  for 
this  varies  from  a  technical  viewpoint,  it  is  a 
fact  that  has  been  noted  with  some  finishes 
and  not  with  others. 

The  silicone  alloy-triazone  sample  with  a 
spray  rating  of  80  and  a  crease  recovery  of  270 


after  10  laundering  cycles  was  included  with 
other  laundering  evaluations  pertaining  to  an- 
other phase  of  the  study.  After  a  total  of  20 
launderings,  the  sample  retained  a  residual 
spray  rating  of  50,  v/ith  good  drip-dry  charac- 
teristics. Crease  recovery  was  still  good,  meas- 
uring 250,  and  the  condition  of  the  sample 
was  similar  in  appearance  to  the  condition 
before  laundering.  In  comparison,  the  3  per- 
cent silicone  alloy  finish  on  poplin  gave  a 
residual  spray  rating  of  50+  after  15  launder- 
ings and  dropped  to  0+  after  20  launderings. 
This  sample  was  of  course  wrinkled  and  in 
addition  had  a  poor  appearance  from  excessive 
raveling.  The  combination  with  triazone  elim- 
inates these  conditions  as  a  result  of  stabiliza- 
tion by  crosslinkage  of  the  cellulose.  It  is  sig- 
nificant that  the  silicone  alloy-triazone  combi- 
nation finish  is  much  more  resistant  to  launder- 
ing than  the  silicone  alloy  alone.  The  SM  com- 
mercial finish  was  less  durable  to  alkaline 
soap  and  laundering  than  the  silicone  alloy 
when  compared  under  identical  conditions. 


Table  6. — Comparative  laundering  results  with  silicone-triazone  finishes  on  broadcloth 


Original 

1 

Residual 

Broadcloth  treatment 

crease 

recovery 

angles 

Spray  ratings  after  indicated  number  of  cycles 

crease 
recovery 

0 

2 

4 

6 

8 

10 

angles 

Degrees 

Degrees 

9  percent  triazone  add-on 
control 

250 

0 

0 

0 

0 

0 

0 

250 

9  percent  triazone  add-on  plus 
3  percent  silicone  alloy  in 
MIBK  (0.5  percent  ZrOo) 

288 

100 

80 

80 

80 

80 

80 

270 

9  percent  triazone  add-on  plus 
3  percent  silicone  alloy 
emulsion  (0.5  percent  ZrOo)' 

285 

100 

80 

80 

80 

80 

80 

260 

19  percent  triazone  with  3  percent 
silicone  alloy  emulsion  (0.5 
percent  ZrOo)' 

287 

100 

80 

80 

80 

80 

80 

255 

19  percent  triazone  with  3  percent 
SM  emulsion  (catalyst) 

325 

100 

80 

80 

80 

70 

70 

260 

3  percent  SM  emulsion  (catalyst) 

244 

90-100 

80 

70 

70 

70 

50 

230 

3  percent  silicone  alloy  emulsion 
(0.5  percent  ZrOo)' 

220 

100 

80 

80 

70 

70 

70 

215 

'  Calculated  from  zirconyl  acetate  used. 


SUMMARY 


A  silicone  alloy  was  applied  to  broadcloth, 
which  had  been  previously  treated  to  give  a 
9  percent  add-on  of  triazone  (Permafresh  LCR), 
using  solvent  and  emulsion  procedures  for 
application.  Another  method  was  developed 
for  a  one-step  application  of  silicone  alloy  and 
triazone  together,  using  an  emulsion  system 
containing  both  silicone  alloy  and  triazone  with 
compatible  internal  catalysts  for  both.  As  a 
control,  a  commercial  silicone  water-repellent 
finish,  designated  as  SM,  was  included  for 
comparative  evaluation. 

All  combination  finishes  of  the  silicone  alloy 
and  triazone  were  more  durable  to  launderings 
and  to  alkaline  soap  than  the  silicone  alloy 
alone.  Good  crease  resistance  and  water  repel- 
lency  resulted  with  the  silicone  alloy-triazone 
finishes.  All  silicone  alloy  and  silicone  alloy- 
triazone  finishes  gave  excellent  hand  and  no 
visual  discoloration  when  cured  on  cloth.  Tear 
strength  and  abrasion  resistance  were  increased 


with  the  catalyzed  silicone  alloy-triazone  fin- 
ishes on  cloth  as  compared  with  the  non-zircon- 
ium (catalyst)  silicone  alloy-triazone  finishes. 
A  silicone  alloy-triazone  finish  on  broadcloth 
reduced  the  breaking  strength  25  percent  as 
compared  with  untreated  broadcloth.  A  com- 
mercial silicone  water-repellent  finish  with 
triazone,  under  the  same  conditions  of  applica- 
tion and  cure,  showed  a  slightly  larger  reduc- 
tion in  breaking  strength  with  the  same  cloth. 

Water-absorption  values  of  16  percent  were 
obtained  with  the  silicone  alloy-triazone  finish 
on  broadcloth  and  were  comparable  to  the 
silicone  alloy  alone.  The  commercial  silicone 
finish  also  showed  some  improvement  in  water 
repellency  when   combined  with  triazone. 

However,  more  noticeable  improvements 
were  observed  with  the  silicone  alloy-triazone 
finish  as  compared  with  the  silicone  alloy  alone 
and  with  the  commercial  silicone  and  com- 
mercial silicone-triazone  finishes. 
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